General Procedures. All reactions were performed using flame-dried round-bottomed flasks or reaction vessels unless otherwise stated. Where appropriate, reactions were carried out under an inert atmosphere of argon with dry solvents, unless otherwise stated. Dry dichloromethane (DCM), tetrahydrofuran (THF), benzene (PhH), acetonitrile (MeCN) and methanol (MeOH) were obtained by passing the previously degassed solvents through activated alumina columns. Yields refer to chromatographically and spectroscopically ( 1 H NMR) homogeneous materials, unless otherwise stated. Reagents were purchased at the highest commercial quality and used without further purification, unless otherwise stated. Reactions were monitored by thin-layer chromatography carried out on 0.25 mm E. Merck silica gel plates (60F-254) using ultraviolet light as visualizing agent and an acidic mixture of p-anisaldehyde as developing agent. NMR spectra were recorded on a Bruker DRX-600 spectrometer and were calibrated using residual undeuterated solvent as an internal reference (CDCl3: 1 H NMR = 7.26,
13
C NMR = 77.16). The following abbreviations or combinations thereof were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. High resolution mass spectra (HRMS) were recorded on an Agilent Mass spectrometer using ESI-TOF (electrospray ionization-time of flight). The UCSD small molecule X-ray facility collected and analyzed all X-ray diffraction data.
concentrated under reduced pressure. The residue was purified via silica gel chromatography (1:5
EtOAc:Hexanes) to yield hexanoate containing some hexanoic acid. This residue was diluted with 1:5
EtOAc:Hexanes and washed further with saturated NaHCO3 (4x). The organic layer was dried over Na2SO4, filtered, and concentrated under reduced pressure to afford hexanoate 9 (22 mg, 60 %) as a yellow oil. 9, 172.7, 172.3, 170.4, 157.8, 150.3, 138.8, 123.9, 82.4, 76.2, 72.8, 69.6, 67.6, 54.3, 42.2, 36.8, 34.0, 31.3, 25.9, 24.6, 22.5, 22.4, 21.5, 18.3, 14.0, 13.9, 8.9, -5.3, -5.3 . 3, 172.7, 171.7, 170.7, 167.0, 142.1, 83.4, 77.7, 77.2, 71.9, 71.5, 69.1, 67.6, 52.6, 36.6, 36.4, 34.1, 31.3, 24.7, 23.1, 22.7, 22.4, 22.2, 18.0, 14.1, 13.8, 9 .4. EtOAc:Hexanes. Then, it was sequentially washed with saturated NaHCO3, 1M HCl, and saturated NaHCO3. The organic layer was dried over Na2SO4, filtered, and concentrated under reduced pressure. The residue was purified by preparative TLC (1:2 EtOAc:Hexanes) to afford lactone 12 (3.5 mg, 70%) as an amorphous solid. 4, 174.5, 173.0, 172.5, 170.7, 156.1, 142.4, 83.8, 79.2, 78.7, 77.9, 73.3, 66.2, 51.9, 38.9, 36.7, 33.9, 31.3, 24.5, 22.9, 22.6, 22.4, 18.1, 16.4, 14.0, 13.8, 10.4 . Experimental: To lactone 12 (2 mg, 0.0037 mmol) in Et2O (0.2 mL) was added Zn(BH4)2 (0.5 M Et2O solution, 0.2 mL) dropwise at -20 °C. The resulting solution was stirred at that temperature for 4 hours. The reaction mixture was then diluted with EtOAc (1 mL) and ice water was added dropwise. The aqueous layer was extracted EtOAc (2x). The combined organic layers were dried over Na2SO4, filtered, and concentrated under reduced pressure. The residue was purified by preparative TLC (1:2 EtOAc:Hexanes) to afford intermediate alcohol (1.7 mg, 84%) as an amorphous solid.
HRMS (ESI)
To the alcohol was added neat angelic anhydride (ca. 15 mg) and NaHCO3 (10 mg). The resulting mixture was heated to 80 °C for 16 hours. The resulting mixture was purified directly via preparative TLC (1:2 EtOAc:Hex)
to afford thapsigarcin (60%, 1.1 mg) as a white film. 9, 172.6, 172.4, 170.5, 167.2, 142.6, 138.9, 129.8, 127.6, 84.2, 84.1, 78.9, 78.8, 77.9, 76.9, 66.2, 58.1, 38.5, 36.6, 34.4, 31.4, 29.9, 24.7, 22.8, 22.7, 22.5, 20.7, 18.2, 16.50, 15.97, 14. 0, 175.4, 170.4, 161.1, 150.1, 140.5, 124.9, 83.7, 76.0, 69.4, 67.7, 49.2, 42.6, 41.5, 37.0, 26.5, 25.9, 24.5, 22.4, 20.1, 18.3, 16.5, 11.8, 8.8, -5.3, -5.4 . 9, 172.6, 172.4, 170.6, 161.5, 142.2, 134.1, 133.3, 132.9, 130.6, 128.0, 85.3, 84.2, 78.9, 78.8, 77.6, 77.5, 76.8, 66.2, 58.3, 38.6, 36.7, 34.4, 33.9, 31.8, 29.2, 29.1, 25.70, 25.02, 24.98, 23.0, 22.8, 22.7, 18.2, 16.5, 14.2, 13.9, 13 .2. 172.6, 172.5, 170.7, 161.9, 147.1, 142.2, 132.0, 130.6, 126.2, 84.8, 84.4, 78.9, 78.8, 77.7, 76.9, 66.3, 58.2, 49.5, 38.5, 36.7, 34.4, 34.0, 31.8, 29.2, 29.1, 25.7, 25.04, 25.00, 22.98, 22.8, 22.7, 18.2, 16.5, 16.2, 14.2, 13.9, 13 .2. 174.9, 172.6, 172.5, 170.6, 142.3, 129.7, 84.3, 84.1, 78.9, 78.7, 77.8, 66.2, 57.9, 41.2, 38.5, 36.7, 34.4, 31.8, 29.2, 29.1, 26.8, 25.0, 22.9, 22.8, 22.7, 18.2, 16.8, 16.49, 14.22, 13.85, 13.0, 11.7 . 1.21 -1.09 (m, 3H), 1.01 (dd, J = 6.6, 3.6 Hz, 6H), 0.97 (t, J = 7.4 Hz, 3H), 0.90 (t, J = 6.9 Hz, 3H). 9, 172.6, 172.5, 172.4, 170.5, 142.3, 129.8, 84.3, 84.2, 78.9, 78.8, 77.9, 76.9, 66.2, 58.0, 49.4, 43.5, 38.5, 36.7, 34.4, 34.1, 31.8, 29.2, 29.1, 25.9, 25.8, 25.1, 25.0, 22.85, 22.75, 22.66, 22.6, 22.5, 18.2, 16.5, 14.2, 13 .9, 13.1. 
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